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Theorem (CRT):

ab €2 n,m coprime” (li-"-‘gﬂd(”ﬂ“)’-")
Theres O n\que solution X (MOJ nmﬁfo

X=a (mod m)
_ X2 b (mod v) .
(fffir‘: Eﬁ\\le otmtzh (mod n) for t and Jed )(ra‘H'wt.'
Yngie: X, %" both salus,

X=X 26 (mod m)

| = N,m 'x-x‘
X=X 20 (medn)

3 X x' (mod mn )

But how do we solve O*Mfsb(mocln) fr 17
mt=b-o (moda).

® Fuid w' suda thal m'm = | (mod n)
@‘ MUHtP‘y both sides by m':
m'mt = £= m'(b-aYmod n).

So: Problem is redoced 1o a new problem

Po\o\em Given Q ind N with awl(q,n)=l,
?m*oQ X wifh  ox='l (moce")).

This wovld sodee everylhiag



We Ynow x exsts®

. Z/ . § 2/ iv\:\cchua Map of |
w2 nZ )Orm-]e Sels 15 o \siiec{lo; '
X\

/

2 OX

swee ox=ax! (modn) = xax’ (modn)

(nich e fovoVedy  alx-x') = 0lmda) 3 p ’”L("'“) > 0 &)

Bu'} \'\Ot.u "'o CUW\E\J'*E 2

82 XG6ebd .

PI_QE al €Z, 3:8&“@6)
There exists X,y sd.

aubﬂ =4.

PF__OO{Z‘ 30& (%;g‘):‘ 56 5& X = | ("10& 3!')") lqas a So)u}lc‘m)

So %('3): g—x~\ for seme y.
So 'bﬁ =ax -9 = 3=ax+b3 , @S Uarwed . (]

—E_O_«S)[ There s o tast &ij‘}""”‘ o COLY‘M soch ;(a'dél



N‘Examg\e: 2olo-01-22 @
S . q14 Stew
0=5, k=7 —4
7 = | ';: +7: o= c“wr
=5-2(1-18)
= 3.5 =21
| 30 K= 3, Y=-2.
T dea of a\ orﬂkm (VA <’5fi~e L S o3
run %QA 30\*("\!\?&1 then bacl« Suiale)it fo 9&*)(,3.
= T .
xamgle:  g=130:, b==5f
130 =12:59 + L2 =2 |2 = [>0-2:21
59=412 +Y = 1= 59-412
=88 - 4030 4759 - 951~z

510 -89 = 1 (=gd Ca b))
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@ Sthnee %CA(O,V\):] We (Cqw COMPVJ'Q Xy such thet

How to U)Mpulre 1verse of a ﬁnuﬁ n).

Ay = ).
Qx+@j
@ Thew ax = | (wmed n) .,

Ex: @g=59 , n=130

159 + 530 =)

So x=—ll 15 \nverse ol o =59 mdd 130,

(App\icoﬂnén o CRI '.
Find x such that

Xz 3 (mod lqs
gz 5 (mod [3).

%O‘U‘hok: Wf So Jve GLer%Eb (mocﬂn) , SO K.‘—:amfé, |

3+ 194 =5 (med 13)

198 =2 (mod 13)
. Gt = 2 (mod 13)
Find xiy with.
bx+ l3i,1 = | 7 =26+ 2222 (med13)
13-2:6+) = | // tz § (Wlaﬁllg)

/

SO %= “2, ‘jr-l' worlks. go
S0 ((9 motl, ,?))-‘ = -2 / A= Sj‘— lt"q



